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' The invention relates to providing a fire barrier. 

Building eodes for conm.«cial buildings generally require fire barriers that prevent 
,be combustion products of fire, e.g., heat, snrolce and gases, fron, pass.ng through 
building joints into adjoining are.. Joints in buildings, e.g.. joints between walls, f^ ors^ 

10 walls ani floors, perinteter joints and joints at the head of a waU (i.e.. between a wall and a 
ceil,ng).includetwostruet«esthatmeettodefineanopening. The opemng can 

potentrally provide a sout^e of oxygen for a fire. Therefore, joint openings a. usually 
5 fi„edwi.hafire,et3rdantmaterial.e.g..insulationormineralwool.toprov,dea fi. 

dan,." and then sea.e4 e.g.. with a caulk, putty or a sprayable coaUng, to provde a fire 

The sealant applied to the joint is often flexible to acconunodate joint movement 
due to buildmg movement that may occur due to various forces including, e.g. loads, heat. 
S', winded seismic factors. Such pints a„ often referred to as "dynamic joints. Dynamrc 

B joints ar. generally ..near openings in a building designed to allow for building movement. 

Examples of dynamic joinu mclude joints w..h,n floors or walls, and joints between floors 
and walls. Dynamic joints are often referred to m the trade as "construcaon jomts. soft 
joints." "expansion joints,- and -seismic joints." A fire barrier for a dynamrcjomt 
generally needs to retain its resiliency over an extended period of time under dynamrc 
condiHons. During a fire condition, the join, is hkely to be subject to even greater 
movement, thereby making it necessary that the fire barrier retain its integrity and prevent 
the migration of flame and smoke under such conditions. 

■■illvrMARY 

to one aspect, the invenHon featmes a method of providing a fire barrier, where the 
method includes coating an opening in a structure with a composiUon that includes an 
elastomer, the composition being substantially free of volatile organic cotnpounds and 
When dry. exhib.tmg a tensile streng* of ftom about 300 psi to about 15C0 psr, at leas, 
about 600 » elongation, a modulus of from about 200 psi to i.bou. 600 psi, and a .ensrie 
.oughness of g.ea.er .ban 10 rn-lb. In one embodimen., dre medtod firrther includes 
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spraying ,he eo.posi.ion on ^ ~ and acros. *e opening. In ano«,er e— ent, 
::::LfuJHnc,„.es,ope,>ingU.— Uon,.n,a„a««o.co„,a.„ero 

:es»c.^inc.na.a.in.«inc,n...^^ 

and a second substrate, the opening being disposed between the first substrate and the 
lXbstra.e.htso™een,bodi,ne„.s,thestruc.u.e^r.heri.c,udesa«re.e»^^ 

comoonent disposed within the opening. 

,„ other entbodintents, the method provides a f.re bather capable of passtng . east 
one o, Frt. Test No. 1. F« Test No. 2, and Bre Test No. 3. h, some embodnnems. ti« 

:ositioniscapab.eo,passingat>eastonetestse,ected.ontthe.^^^ 
Fire Test No. 1. Fite Test No. 2 and Fire Test No. 3, when rnstalled tn the fue rated 

~r::ll^- — featuresatnethodofprovidingafirebarnerthat 

iucuderdng an Ipening in a stn.c.u„ with a composition that includes a carboxyiated 

as:ter,the:omposiUo„bei„gwaterreducib,e.^ 

a, least about 20 in-.b. In one embodiment the composiaon, when dry, "".b-ts ^' 
:reOO.e,o„ga.ion.Inotherembodi..^.s.thecomposi.ion,whend..^^^^ 

a. least about 700 % e,onga«on. In some embodiments. Ute compostuon. when dry, 
exhibitsatensilestrengthofftomaboutaOOpsitoaboatlSOOpsiMnanoft^ 

embodiment, the composition, when dry. exhibits a toughness of a, least abou 30 lb. In 
Todiment the elastomer is selected tomti^groupconsistingofpolychlorop.^^^ 

::::T:ur;:::Landmixturesthereof.Insomeem.diments..hecom.^^^^^ 

— ras^r— — thodofpro..nga..bar.erth. 
.cludercoadnglpenlnginastructurewithacomposiUonthatincludesacarboxyla^a 

:!lr.theLposi.ionbeing waterreducible and, when dry ex^bittng^ 

from about 200 psi to abou. 600 psi and a toughness of greater than 10 
mbodime„t.thecomposiaonexMbitsamodulusoffromabout2C«ps,»a^^^^^^ 

to „d,er embodimenu. the composition, when dry, exhibits a toughness of at least about 



0 in-lb. 



:„ another aspect, .he invention features a method of providing a fne barrier tlta. 
.nCudes coating an opening in a stature with acon.posi«o„ that includes a car^oxylat^ 
e:.onier,.hecon,posi.,on.ing.ater.educi.eand.whendr,.e^«^^ 
strength of from about 300 psi to about 1 500 psi and a UiUghness of greater than lOtn lb. 
rlen,bodi...nt,theco»positionexhihitsa.odu,usoffron>ahou.200ps..^^^^ 

600 psi. in other enibodiments. the coniposition. when dry, exhibits a toughness o, at least 



about 30 in-lb. 
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m other aspecu. the invention featu„s a device capable of spraying a conrposttton. 
*e device includes a chamber and an above-described contpositton. 

to anoUier aspect, the invendon featutes an aerosol cont^ner accordtng to an 
above-described device, therein the container further includes a propellant, e.g. a 

""~t:on.posidoniswel,sditedforseaUngioin.sinbuildings.Thecon>pos,„o„. 

after drying, provides a good barrier to combustion products such as smoke, heat and 
trThe L composiUon also exhibit good resistance to a fre hose sueam of water, 
rdriedcomposirionisalsosufftcienuy flexible soas.omai„.ai„asea,a.ounda,otn 

la experiences movement, i.e., a dynamic join. ^ composidon is also water reducble. 
r: r^.ib,e . without visile coaguladon or stringing, and can be washed away 

water, which affords e.y cleanup to dte u^. In addidon, the compostdon can be 
:llted.obesprayable.e.g..fromapressuri»daerosolco„.ainer,»atrspmyer^an 

Zs sprayer, a hand pressurised sprayer such as a •Hudson" type garden sprayer (HJ.^ 
;:!lMfg.Co..Ha.«ngs.Min„esota,oratngser sprayer. Which facilitateseaseof use 

""'"CLuresandadv^tages of themvention will be appa^tfromthe following 

description of the pn=fened embodiments thereof, and fiom *e clatms. 

p^tailf^H Description 

The method of providing a Are barrier includes sealing an opening, e.g.. a jointm a 
structu-e. The opening can be sealed by 1) coaung a composidon on the substrate, Uta, 

defines theioin. opening, as well as material within the opening, e.g.. a fre retard^. 
m".g. — ormineral„ool,,and2,dryinsthecompos..io„toprov,deaseal 

rhrnh.its(mo„P«preve„.s,thecombustionprod.ctsofflrefrompass.n^ 



.taough the sea. and .he join.. The compcsitton he appUed to all sides o( .he join.. The 
composition can be applied using a varie.y of .echniques including, e.g.. painttng and 

Spraying as described below. 

The composUion dries .o fonn a film *at when KsKd a. «,om «mpera.ure and 
af^r aging for 3 hours a. 100 X, exhibi.s a ensile s.reng* of from abou. 2.067 MPa (300 
psi) ,o abou. 10.335 MPa (1500 psi) (n,o« preferably from abou. 2.067 MPa (300 ps.) .o 
abou. 4.134 MPa (600 psi)), greaier Uran abou, 600 % elongation (preferably a. leas. abou. 
700 % elongation, mos. p.efe«bly a, leas. abou. 1000 % elongation), a modulus of from 
abou. 1.378 MPa (200 psi) .0 abou. 4.134 MPa (600 psi) (more preferably from abou. 
1 378 MPa (200 psi) u> abou. 2.067 MPa (300 psi)), and a .ensile .oughness of greater tan 
1 13 Joules (10 in-lb) (preferably gceaKr ti.an abou. 2.26 Joules (20 in-lb), more 
preferably greater *an abou. 3.39 Joules (30 in-lb), mos. preferably grea.er .han abou. 

4.52 Joules (40 in-lb)). 

Upon drying. *e composition also exhibMs good adhesion .o building substta.es 
including, e.g., gypsum waUboard (i.e., shcetiocB, concrete mor.ar. steel, fire rerardan, 
subs„a,es, e.g., .nsulation and mineral wool, and o*er materials «,a. define »d fiUjom. 
in buildings. Preferred compositions exhibi. a 90» peel sttengtt,, a. break load, .0 concrete 
moruu of a. leas. abou. 7 N/ln cm (4 Ibflinear in), more preferably a. leas. abou. 17.52 
NAn cm (10 lb/linear in.) when measured acco.ding <o tt,e 90" Peel Adhesion Tes, Mett-od 
se. forti, below. The dried composiiion preferably does no. flow when exposed .0 elevated 
temperarures, i.e., ttmpera.ures above room .emperarure. 

The composiiion also forms a film Ura. is sufficienily flexible .0 accommodate 
movemen. of a fi«-ra.ed assembly. Preferably tire composition mee.s tire wind sway (a. 
500 cycles a. 10 cycles/min) and tirermal (a. 500 cycles a. 1 cycle/min) ca.egories ti.a. are 

set fortii in ASTM E 1399. 

The composition is formulated .o mainUdn tire in.egri.y of a fire-ra.ed assembly. 
TT,e composition is also formulated such tt.a. i. can maintain i.s fire barrier propenies after 
experiencing repeated compression and extension cycling. The composition can also 
wims.and .he forces exerted by a water sBeam ftom a f» hose under fire conditions. 
Preferably ti-e composition passes Ure Fire Tes. and U,e Hose Stieam Tes. of Underw„.ers 



Laboratories, Me. Standard for Safety UL 2079 Test for Fire Resistance of Building Joint 
Systems. 

Preferred compositions are self-extinguishing, i.e., unable to sustain combustion 
without the addition of an external fuel source. 

The liquid composition is water reducible and can be washed away with water 
without visible coagulating or stringing. Preferably the composition is infinitely miscible 
with water. 

The liquid composition is formulated to have a viscosity suitable for the desired 
application method. Preferably the composition has a viscosity suitable for use in 
sprayers, e.g., airless sprayers, aerosol sprayers, hand pressurized sprayers and tngger 
sprayers. Preferably the composition has a viscosity of no greater than about 45 Pa*sec 
(45,000 CPs), move preferably from about 10 Pa*sec (10,000 cPs) to about 30 Pa*sec 
(30 000 CPs). For aerosol or hand pressurized sprayers, the viscosity is preferably from 
abJut 3 Pa*sec (3000 cPs) to about 5 Pa*sec (5,000 cPs), more preferably no greater than 

4 Pa*sec (4,000 cPs). 

The composition includes a latex that includes an elastomer, preferably a 
carboxylated elastomer. Examples of useful carboxylated elastomers include carboxylated 
polychloroprene (i.e., neoprene). carboxylated styrene butadiene rubber, carboxylated 
acrylonitrile, and combinations thereof. 

Other useful elastomers include addition polymers derived from ethylenically 
unsaturated monomers, e.g., vinylacetate and acryUcs, epoxy derived condensation 
polymers, urethanes, and carboxylated derivatives thereof, and combinations thereof. 

The dried composition preferably includes carboxylated polychloroprene m an 
amount of from about 40 % by weight to 100 % by weight, more preferably from about 45. 
% by weight to about 80 % by weight, most preferably from about 55 % by weight to 

about 75 % by weight. 

The composition may include an antioxidant. Examples of useful antioxidants 
include metal oxides, e.g., zinc oxide and magnesium oxide, hindered bisphenols, and 
hindered amines. Preferably the amount of antioxidant present in the composition is from 
0 to 5 % by weight. Zinc oxide may also serve to provide ionic crosslinks among 
carboxylated polymer molecules in the dried film. 



other additives can be included in the composition including, e.g., antifoam 
agents, pigment, thickeners, antimicrobial agents, surfactants and combinations thereof. 

The composition is preferably substantially free of volatile organic compounds. 

The composition can be formulated with a propellant to provide an aerosol 
formulation capable of being dispensed from an aerosol container. Th. propellant and the 
components of the composition are selected to provide a stable system (preferably a stable 
dispersion) that is free of coagulation, stringing, or a combination thereof, when dispensed 
from an aerosol container. Examples of useful propellants include fluorocarbons, 
hydrocarbons and mixtures thereof. Suitable fluorocarbon propellants include, e.g., HFC- 
152a HFC-134,HFC-134a, and mixtures thereof. Suitable hydrocarbon propellants 
include, e.g., propane, butane, n-butane, isobutane. pentane, isopentane, neopentane and 

combinations thereof. 

The composition can be coated on a substrate using a variety of methods including, 
e g painting and spraying, e.g., pressurized aerosol spraying, air spraying, airless 
spraying, hand pressurized spraying and trigger spraying. Tho composition is also suitable 
for packaging in a number of containers including, e.g., pressurized aerosol containers, 

e g cans and canisters, and drums. 

The invention will now be described by way of the following examples. All ratios 

and percentages are by weight unless otherwise indicated. 

F.XAMPLES 

Tftst Procedures 

Test procedures used in the examples include the following. 

Tftnsile Pro perties 

Tensile stress (psi), % Elongation (i.e., strain), and Modulus (psi), are determined 
according to ASTM D638 and ASTM D882. Toughness (in-lb) is calculated by 
integrating the area under the sti^ss/sti^n curve. 

A nominal 0.100 in. thick film is cast and dried at 22 for 1 week. A 2 in. 
dumbbell shaped sample having a 1 in. gage length is die cut firom the dried film and 
tested at a strain rate of 12 in/minute. 
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QOP Peel Adhesion 

A 3 in. square steel tubing. 1.5 in. in cross section, is mated to a flat horizontal test 
substrate to provide a joint to be tested as a 90° peel. The test specimen is conditioned for 
seven days at room temperature (about 22 »C). Three test specimens are prepared each 
with a different substrate as follows: steel, concrete mortar and sheetrock. 

The composition to be tested is painted on a 2 in. x 3 in. area of the joint such that 
the composition covers a 1 in. x 3 in. area on each side of the joint to provide a 3 linear 
(In) in. test area. 

The test specimen is positioned in a horizontal plane and a normal load is applied 
, , 10 to the test specimen at a strain rate of 12 in/minute. Peak load (Ib/ln in.), extension at peak 
& load (in.), break load (IbAn in.), extension at break (in.) and failure mode are recorded. 
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fj j Performance Tests 

^ Fire Test No. 1 

f 15 The sample composition is tested according to Underwriters Laboratories Inc., 

Standard for Safety UL 2079 Test for Fire Resistance of Building Joint Systems for "Head 
of Wall" joint systems. A joint is constructed according to UL Fire Resistance Directory 
System No. HW-D-0020. The joint is a 1 in. opening between a steel pan deck and 
gypsum wallboard assembly. A 1 3/8 in. thick piece of mineral wool is compressed to fit 
20 in the 1 in. opening of the joint. The composition is sprayed over the mineral wool, 

overlapping onto the steel pan deck and the gypsum wallboard by V2 in. The coated joint 
is dried for five days at room temperature. The joint is then cycled for 500 cycles at 10 
cycles/minute per ASTM E 1399. Each cycle includes extending the joint to achieve 25 % 
elongation and compressing the joint to achieve 25 % compression. 
25 One side of the joint is then exposed to fire at 1700 »F for 1 hour while the joint is 

in the 25 % extended state. If a flame does not pass through the joint and if the 
temperature of the unexposed side of the joint (the side opposite the exposed side) rises no 
greater than 325 "F, the composition is deemed to have passed the test. 
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Pire Test No. 2 . 
The sample coraposWon is ,es,ed according K. Underwriters Labora^nes Inc^ 
Standard for Safety UL 2079 Test for Fire Re^stance o, Building loint Systems for ^ 
„fWaUJo.„.syste,„s.Aiointisco.s.™^accor*"S.oU.H.eRes,stan«D^.^ 

system No. HW-D-003 1. The joint is a 2 in. opening between a steel pa^ deck ^ 
1 eoated with Monolcote fire retardan. materia, and g«>sum wallboard asset^ly. A 2.5 
in tekpieceofmineral wool iscompressedtofitintheopeningofthejornt. The 
:omposiUo„issprayedoverU,eminera.woo,over,appingo„«.2in.of«teMcnol.oteand 

onto 'A in. of the gypsum wallboard. 

The joint is dried for five days at room temperatute and then cycled for 500 cycles 
at 10 cycles/minute. Each cycle includes extending the join, to achieve 25 % elongatton 
andcomptessing the joint to achieve 25 * compression. One side of the jo.n, ,s then 
exposedtoflteatl850Tfor2hourswhilethejointi,inthe25%extendeds.ate. 

„aflamedoesnotpassthroughthejointandifthe.empera.u,.of.heunexposed 
side of the joint (the side opposite the exposed side) rises no greater than 325 «F, the 
composition is deemed to have passed the test. 

The sample is tested acconJing to Underwriters laboratories htc. Standard for 
safety UL2079Test for Ftre Resistance ofBuildinglointSystemsforHoortoHcorpmt 

systeL. A joint is constn^ced according to ULF,n= Resistance Dit^tory System No. FF- 
D-0002. Thejointisa2,n.open,ngbetweentwo3f.x6ftx4.5in.concretem«.ar 
slabs. A 4 in. thick pie^ of mineral wool .s compressed to fit in the opemng o,*e,om.. 
Thecompositionis sprayed over the nuneral wool overlapping 1/2 in. of each of the 

concrete mortar slabs. 

The sprayed composiUon is dried for at least 5 days a. room temperature. Thejotn. 

is cycled for 500 cycles at 10 cyc.es/min per ASTM E 1399. Each cycle .ncludes 
extlnding the joint to achieve 25 » elongation and comptessing the ^^'J 
compression. After cychng, one side o, the join, is exposed to fne at 1850 Ffor2hours 

while the joint is in the 25 % extended state. 
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composiUon is deemed to have passed the test. 

ResisUmceofBuilding Join, systems Hose Sueam Test for Head ofW 

Hoor joint systems, respectively. 

B wat^ does not pass though U.e joint, the composmon ,s d^med 

the test. 

EXAMPLE 1 m,iPnnt Dow Elastomers, 

55 g AquaStik 1120Cart>o.ylatedNeop,^ne latex (DuPont Dow E 

„„ OH) 45 g Butofan NS278 caAoxylated styrene butadiene rubber (BASF, 
Akron, OH), 4D g outuia Arr,Wpr PA-* 0 6 e 60% zinc 

^ n 0 a Fnamaster lU antifoam (Henkel Corp. Ambler, PA), u.o g 
Germany), 0.2 g Foamaster 1 1 1 *i ^ ^ c b T 10-6C-41-L401 green 

„.,de dlspers,on (R.T. VanderbUt, Abon. OH), 0.2 g ^ 
pigment dispersion (Hilton-Davls, Cincinnati. OH) .ere -^^^^^ ^ 
o 35 . Cellosize QP-1500 hydroxyethyl cellulose thickener (Umon Carbtde, C g 
a;!dClnl'-rwerecombinedwitb.he above mixtu^totormasprayable 

°°"''^rcompositionbadaviscos,.yof30Pa.sec(30,000cPs)asmeasuredusinga#4 
spindle at 12 rpms using a BrooWield LVT viscometer. 

^'IpositionwaspteparedaccordingtoBxample 1 with the excep«<« that - 
.yd^xyethylLulosepremixwasomitted. The composiaon had a v.scos.ty o, 3.S 

Pa*sec (3,800 cPs). 



latex. 



composition included 100 g neoprene latex and 0 g carboxyla 
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latex. 



a EXAMPLES „^„3^accordingtoExamplelwiththeexceptionthatthe 
A composition was prepared accoromg 
composition included 0.4 g of zinc oxide dispersion. 



Tl5 EXAMPLE 6 t« Pxamole 1 with the exception that the 

O A composition was prepared according to Example witn 

composition included 1.3 g of zinc oxide dispersion. 



EXAMPLE 7 ^ 1^ 1 ^ith the exception that the 

Aeo™posU.o„wasp.P»e.acco^n,«>B.a.p. w.^^^ 

composiUon included 2.6 g of zinc oxide d>spers>o„ and 0.15 g defoam 

Adrian. Michigan). ^ ,„„^ „i,h 95 g water and shaken for 30 

5g of the composition ot lixampie 

minutes. No coagulation or stringing was observed. 
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"^IposiHon wa.prepa«daceording.oB.a.ple 1 — 
e„„po.,ioni:c,„dcd65gneoprene,35gcar.ox,a.eds,.ene— ern..«r,.6g 



zinc 



oxide dispersion and 0.07 defoamer (SE 24, Wacker). 
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The compositions 
test method. The results are reported in Table 1 



of Examples 1-8 were tested according to the Tensile Properties 
Table 1. 
TABLE 1 
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decomposition ofBxample7wastestedaccordingtothe90oPeelAdhesionTest. 
The results are reported in Table 2. 



TABLE 2 









Adhesion to 
Steel 


Adhesion to 
concrete mortar 


Adhesion to 
Sheetrock 


Peak load 
Hb/lnin) 


34 


76 


Paper split at 
14-14.6 lbs 


Extension at 


0.5 


0.05 


NA 


peak load (in) 
Break load 
1 Hh/ln in) 


NA 


10.4 


NA 
l^A 


Extension at 
break (in) 


To 


T5 




Failure 


Cohesive-one 
side to 0.5 in, 
then adhesive 
loss to failure 


Adhesive loss 
to metal 


NA 



NA = not applicable 
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The composition of Example 1 was tested according to UL Performance 
The results are reported in Table 3. 



TABLE 3 









Example 
1 


Fire Test 1 
Pass 


Fire Test 2 
Pass 


Fire Test 3 
Pass 


1-iOse oir( 
Fire 
Test 1 
Pass 


Fire 
Test 2 
Pass 



EXAMPLE 9 

The composition of Example 1 was then placed in an airless sprayer and then 
sprayed onto a substirate from a distance of 8 in. 

The composition provided a fine spray without coagulation or stringing and 

without clogging the spray gun orifice. 



EXAMPLE 10 

An aluminum aerosol can was filled with 425 g of the composition of Example 2. 
The can was then purged with Dymel 152 propellant (DuPont) to remove the air. The can 
was then sealed and charged with 175 g of Dymel 152 propellant. The can was shaken to 

emulsify the formulation. 

The formulation was then sprayed on a substrate from a distance of 8 in. and the 
spray pattern was observed. No stringing or coagulation occurred. 

A second sample of the same formulation was tested after aging for 45 days at 
120°F and tested as described above. The same spray pattern was observed and no 
stringing or coagulation occurred. 



Other embodiments are within the following claims. For example, although the 
method has been described as useful for sealing joints, it is also well suited to sealing a 
variety of openings in structures. 
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